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(54) OPTICAL PICKUP DEVICE AND OPTICAL DISK DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical pickup 
device capable of recording/reproducing information in 
plural kinds of optical disks with light rays different in 
wavelength without deteriorating the characteristic of a 
reproducing signal and reducing cost, and to provide an 
optical disk device provided with the optical pickup device. 
SOLUTION: A semiconductor laser element 1 is provided 
with a laser diode chip for emitting a laser beam of 650 nm 
wavelength, and a laser diode chip for emitting a laser beam 
of 780 nm wavelength. A parallel flat plate 2 includes a first 
wavelength selecting film 24 for reflecting the laser beam of 
650 nm wavelength and transmitting the laser beam of 780 
nm wavelength, a substrate 23 for transmitting a light, and a 
second wavelength selecting film 22 for reflecting the laser 
beam of 780 nm wavelength in this order. By adjusting the 
thickness of the substrate 23 and the incident angle of the 
laser beam, the optical path of the laser beam of 650 nm 
wavelength is matched with that of the laser beam of 780 
nm wavelength. 
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*«-^ffi-r**^HiSlt. WWKiOjRItSft*:* 

[0 0 3 6] »)RW$ftfejtt±, 

fi^lSK* ORW^ft-6* 1 *2«5iSft<0 
X Xf& 3 O^ft^^O^ES^^^W** £ -5k 
fr-DltT'j *.9is>h<n>m l ©i&fi© 
^§S7fc> m2<Oiftfi<7)^5l7t:iJ«tO f *3<0«!i*<oJfit7fe 

fc, * 1 £ 2 (Di$i.fk<Di§Myti5 X lf% 

[0 0 3 7] H5 8 0»W»;«43fe7'-f * 1 

50 ~fc7m»rft**>5* | BKft«jfclfy *7 ' 
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ft tr y ? r y h (D^tatr-i * ? izmi-t * t 
t izjtrj <o«Htft *ft f y?r y xsssk 

[0038] *&mz'&z>ibr 4 xtrnmizs^xte, 
frbotfctflt^ -y v<r>tm v vx\z a *) *t\z 

■y ^iWX^ILTjfek'^T v ymmKmfrU 

[0 0 3 9] iOi^ 3tVf??77r«i*>fe**^ 
•7 K^fl^P>'XKg:^:ft4^&&i£ft<0«&Wft<Dft 

[0 0 4 0] 4*:, *lf » ^r»y*«KJ9V»T#SU4 
[0 0 4 1] «9«fl«5*fU^itli, £8 

<0$§93IC#;&ft^ **S^©#J£KJ3V->"C, ft^f 

ftr'-f * * IC.BB.jt-t* V U y -v- v a > V >X* £ 
Steffi x./;<)0-c*>5o 

[0 0 4 2] £ tf>«£\ ft^ 2- KOV 'J * Mv-y 

s<o-e, ft?* -< * * (omm^-m*^ # < & * « 30 

[0 0 4 3] Dll OcOf^lc^aftTV^^Sli, » 
H <7)T® til St® £ * ® -C^fiS £ frfc *> 

wis, 

[0 0 4 4] ZOWsG. VV7 N-7-^3>l/VX© 
tv>i<^t, VJ -y N?-ya v u>X«9fttt£-:b-£ 
[0 0 4 5] 

fc, @2 it si i oitrj A?mmzmfZ3E.t lxw-'k 

[0 0 4 6] Ell Hi3V»T, ftyM ^^Sfl±> Jt^y 
?7y X^Efi 1 0 1 J3 J: t>*ft3^ •> K 2 0 0 Zffikho 
^fA'; K2 0 0 liftfeU^X 7 £lfix.<S>c fttfy^T 
yX^ei 0 1 14, 9**^-1 > ¥=?r¥«2, 

fcf-A^X'J ^ ? 5, n 'J l/>X6* AlTfttfttb 50 



2 0 0 0 - 9 9 9 8" 3 
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f§8$r^tf 0 ft&ffiil 8 <Dfl|J!S;l4, 02 2K^L 

[0 0 4 7] 0 2 l^l".*: ? iji^U-Hf^l 
14, ifcft6 5 0 nmOV-fJttliJWtiW-fy^* 
- Kf-^Xl 1 £ 4. tfifcft 7 8 0 nm<DU-f*4raiW 
nv-W*- Kf-^l 2£fil;lSo 
WlOifllli, 0 2 1 ir^Lfc*^#U -IT*? 1 

[0 0 4 8] WW 2 14, 55f9^^t>^4*« (ftii 
AH) 2 1, g 2 2 2 , *5^*>t>44i« 

(%3i§ll) 2 3 is J: Xfm 1 zSftil*?K 2 4 filiS 
JttS. 0*, RI4.R»t£i£i*U TldSatr^-T 
Z>„ » 1 2 4 li, &ft6 5 0 nmWft^Rtt 

L, &:K7 8 0 nmWjfci'SStio SI 2 2 
2 14, tft7 8 0 nm«3t4-Mf4. 

[0 0 4 9] L^oT, U-Wt-Kf^T'l 1 
*t>tliM?^:tS6 5 0 nmOl/- f£ 1 ifcft 
a*?K2 4-CK*j-**t4. U-W *— Kf 7X1 2 
tf»e>tiJ*|-$:ft;fc«ft 7 8 0 nm<01'-«tt 1 & 1 
S}RBI2 4j3 4lTg«2 3 *Ii§U ^2?SftM^K2 
2-e&lt£*u *«2 3 is J: Xtm 1 iSSSiRK 2 4 £W 

[0050] 01 K&^-r, #*fltv— yjj^-i *feia 

S-f^ft^iS«6 5 0 nm<01x--)Fftl±, ¥4t¥«2^»^ 
l?SftiS^M2 4T*RM^fL, If-A^X'; •> 9 5 
Sf-t^o -f«3l/- "fftli, H*-A^X'; v ^ 5 £3J& 
L, n U > - * U >X 6 IC J: t) spff **• 
lx>X7 ICi ijftr'-f ^.^ 10 0 ir*ft?ix-6o ft-f-f 
^^10 0*>^CiSft6 5 0 nmtf>4§itft (Rlt*) 
(4, it^JP >X7 H 1 0^3 ij > 1/>X6 *iSaL, 
kf-AXX'J * * 5 KJ: OSW^ix, ft«mS8lcA*f 

[0 0 5 1 ] *t#^fff H>?>lliW?n«ft7 
8 0nraOV-ffll, ¥=fr¥« 2 Oi 1 ttftX^R 2 
4TJ3*fU *fi2 3*liiLTS2iS«MK2 2t 
*«2 3 ^SlKiSSL, ^l«ft«^2 4 
tlSrL^ e-A^X'J y 9 5 IcAMi-^o •twi'-f 
ftl±, e-AXX'J ^ 5 £3)&U 3'J^-?W^ 

6 let "J^ftlClgJft^*!., ***WX7»cJ: ■Jfty'-r 
^^100 ic^ft#n^ 0 ibT't*? 1 0 0^t><£>ifcK 

7 8 0 nm« (Sltft) 14, tt»UVX 7 i 
n>;pi-^l/>X6*IiiU e-A^X'J y ^ 5 tct 

>9RW$^, ft^mtf8 icASt-r-So 

[0 0 5 2] #*tt«©#7*-f ***«fci»v»TI±, & 
fi6 5 0 nmOb--9-*ftl4^ : f¥«2<73^1iSftil^lR 
2 4 fRif ?n5©i:JtU T^ft7 8 0 nmOW-^ft 
(4¥ : ?f¥«2 0*«2 3 SriSaLT^2iSftiM#?IS2 2 

tsitsn, wi>**«2 3 *aauxtaw*ii4o-c, 

mU2 3 Wl¥^i3J:O f ^^2^C»U-^ft<OAMA 
4PIt4^i:i:J: >3 > ?Sft6 5 0 n m<D U-^fftcDft 
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S&fc&ft7 8 0 nmOb— 9**<03t»t ^ 
ttmmt^:Z> 0 ^ttiKX *), i£ft6 5 0 nm01/-f 
3fcOftg&*5 4 Ef** 7 8 0 nmOW- -»f jtOjttt* a 'J 
^ _ ^ u 6 43 4 IW» U >X 7 t -a*-** 
it75 J T-§^»o *^ttii8 1-4 

[0 0 5 3] ttz. 3fcl*Hl» 8©4 V9-U*K 6 

5 0 nmO>-f**if t Sfi7 8 0 nm«l/-f3feO 

6 o 

[0 0 5 4] 0 3 1401 J3 4 tf EI 2 OWT^ 2 (Cj3tt 
-C**o gl4«4E130»ljSftS^K2 4©Rlt 

m oiSft'K^'tt * ^i" HI -e * * o 

[0 0 5 5] 0 3 JC^-T J: 7 K, J* 1 ^«S*?^2 4 
(4, 4i<OTi02l2 4al3iiy r 3i<OMgF2l2 
4 b^S^aS^tfC^So -ifli, »l$E:R3i#? 
R2 4^0*©AW^^ 3 0° t-fZx, #T i 02 K2 
4 a^IKf$nl±2. 7 "C* •) , J?*- 14 5 2 n rat?* 
&o *3t> &MgF 2 12 4 b <7)JS4lT^ n 14 1 . 3 8 T 
£>IK Jp*-I4 1 0 1 nm-C *^2 3 0®4lf 
$nlil. 5 t 1 * •)> JP*-*4 1 8 0 // mfab^o 

[0 0 5 6] 111 4 IZTp-r* 1 K, El 3 <omi tKftSiRJR 
2 4 Ki5V>Tt4, ifcR6 5 0 nmtSW$#ft 1 . 0i 

t? , ifcR 7 8 0 n mt?EW$A ? fe 0 . ltiotv> 
*. L/:#ot, l&lifte*RR2 4 J4, Sft6 5 0 n 
m^KWU &ft7 8 0 nm*>3fc«r»»**£. 

[0 0 5 7] 15lif«7 8 0 nm(Dl/-f 

v^^^-rm-e*^" EI5 &ci3v>-c^ tt»(4, Ht£f£ 
1* 0 i Lfc i * o v-f y>f KOfilt* 9 , « 

[0 0 5 8] B5KSM-J:$fc, V— Y<OtiL 
W.tf&&&fB.fr ^ ± 0 . 2mmfixfcft'&r-i!)v ftffilR 

A !4U--9-*3fe^>iSft 7 8 0 nm-C£>£o 
[0 0 5 9] H6li#f&E©*2O*ffi0lUiJ»t&3fe7* 

[0 0 6 0] EI6Ki5V>T, ^t^X^S^, ^feTy 
* 7 7 X££« 1 0 2 £ 4 ?K2 0 0trIi4. 

K2 0 0«4Jif®UVX7 Sr«x.*o jfetf?*7 
yXgffil 0 2(4, ^f#l/-fffl> ¥fiW3, 
3 , ; ^-^ i^>X6 #4E>*:)fc1fcffi§f 8 4-&tro 

[0 0 6 1 ] El 7 IZTp-TZ 1 tc, ^FlT^S 14, iSvT. 

(*aant) 3 1, ^2tfiMi3 2, 

3 3 is 4 tfgi l r£fti8 
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?S*6 5 0 nmCOJfelZ^L-C 5 0 %<0 L, & 

ft 7 8 0 nmOjttaati. 2 iSftSiRBI 3 2 {4, 
i£ft 6 5 0 nmC05fc£g$L, r£ft7 8 0 nmOjtW 
LT5 0%©RM-**tfi" *o 

[0 0 6 2] Lfcrt'oT, V-yy-i*- Kf";/1 1 
3&»f>tBjH-$itfciStS6 5 0 nm©l/-ft0 5 0%J4, 
HSiJ6ft»RBS3 4Ta»t**»., »f#ii. «f 

m«S«?P3 4, *t£3 3, *2 2£«a&K3 24J4 
io ^^3 1 JlSti. Iz-tT'ft-Kf 7/1 2j5> 
ibffiitS*t*:?&:K7 8 0 nmWU— *f3fe»4, 1 ifcKil 
4i3 4 0 f *«3 3 «fi7 8 0 nmffl 

V— f5t<05 0%(4, »2i£ft3IiRR3 2 "CRMS^, 
£>K3 3 45 41^1 3 4£B0 f ai§L, 

Ol/- if3fcl4, #>2i£fta=iRlg3 2 43 4!/*«3 1 *a 

[0 0 6 3] H6fcfcv>T\ #*fltV— y*^-l*»fetb 
tt£*L*:i£ft6 5 0 nm<Ol'-f*05 0%(4, 
«3©*l«E«a^Bl3 4-CRWS*t. n'J*-*W> 
20 X6i:Ait^o <f36»4, 3>J.*-*UvX6 

? 1 0 0 K^jfcSa-L&o jt^* 1 0 0^e><Oi£ft6 
5 0 nm©»«* (RM#) «4, Wft^^7iii^ 
V U>X6 SrSiS-fSo *?>*§£3fcW 5 0 %J4, 

spff¥«3<0»l?S[SS*?Bi3 4t?Ja*fL, *S3 3« 
»2«ftS*?R3 2 4J4U r 3fe«3 1 S:MU 3fc*tt# 

[0 0 6 4] ^-frU— TSf^l 3&»P>ffiJ|*$tL^SiS 7 
8 0 nm<Dl---W4, ¥tf¥« 3 1 J^SSiRJK 3 
30 4-Cffl«fL, 3t«3 3*aj§Lr»2«E«a«Hl3 2T 
R«t*it, **3 3*rSl/ailU, SP 1 tftSS^K 3 4 
tlJIfL, n'J^-^l^vXeiwAtti - *.. -tow— 9* 

iUVX7 IC4 O^T'-f 1 0 0 IcftftSttSo ifcT' 
^X?10 O^^W^ft 7 8 0 nm<0«BI:* (Si**) 
14, ^l^>X7 43 4D f ni; pt-^ W>X6 S-Siii- 
*o •€-<0^§S3tf4, sFffsp«3»»l**««il3 4T 

®4(tl, »«3 3 s-aa-r^o *f>u, ^^^tM^os 

0%I4, ^2ffifil«i3 24340 f »«3 1 ^SiiL, 
40 *lfttB»8K.M4"f*o 

[0 0 6 5] *^Jfe^J^*T''f 7.^^S^43V^-CI4, WL 
ft 6 5 0 nm<7?U-^i4¥ : ff¥«3 0^1«ft5SSi;m 
3 4 -eRIt^n&OtzML, feft7 8 0 nmCW-fJfc 
tt3pfifsp«[3 036«3 3 «ra»LTKi2«tfta*?«3 2 
TRWSft, S^«3 3 *aaLTffiM$^*<0-C, 
*«3 3Off*Ui0 f l'— 9**»AWftSrPSE+*i t 
IZ4 M«6 5 0 nm<?)l/-f*^itS7 8 0 

ft„ -?-nic4 19, tft6 5 0 nm<DV--t*36^>*S&£4 
50 tfi&g: 7 8 0 nmOU-W*B*3 »; ^ - ^ U VX 
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[0 0 6 6] 4fc, 7fe^ffiSI8<7)4^«iJ-t V-9"(wigE*6 
5 0 nm«l'-TOJ:l' r i|g7 8 0 nmCV-f*W 

[0 0 6 7] 118 JiEI6iSJ:y f 0 7<D 3 PtT¥ ; R3 K-fett 
£f£ 1 i£ft}MiR§l3 4 co#figw— 0!l4-^1-^WWf®0 
f$,4„ H9(±H80^1^ft®iR^3 

[0 0 6 8] 128 X 7 K, » 1 j&ftSiRR 3 4 

14, 5JfOT i O2 JK3 4 a 45 4 4 Jf COM g F2 13 
4 bT&^fcUKStJSSfl-CfcSo tifli, Sll&ftjfitf? 
R3 4^coftcOA£>N$& 3 0° t-T&o #Ti02l3 
4 a coJS#ts£ n (4 2 . 7 "Cafe •) , J¥<^(4 4 1 n mT* 
i, ifc, 4MgF2 3 4 bOlJf*nlil. 3 8T** 
Y), Jf.%.13.8 0 nm-C*^) 0 fc43, *^3 3 <0®5f ^ n 
14 1. "9, WMt 1 8 0 ft m-C&£o 

[0 0 6 9] 12 9 ir^-r 4 ? K, M 8 cof£ 1 itllKl 
3 4 K4sv>-C(4, ?S*6 5 0 nrafMf^O. 5 i: 

Urfot^ &l%S3ftll3 4 14, «S6 5 0 n 
mCOftcoft^fcKltL, t«7 8 0 n miDtt&Wt 

[0 0 7 0] 12 1 0 (412 6 43 4 X/m 7 (OffffS 3 izte 

mX'&Zo Ml 1 (412 1 0CD^2i£SiiyRlg3 2 

[0071] 121 o x ^ iz, $$2i8imm&.m3 2 

(4, 4f«)MgF2*32ai5J:a f 4iOSb2 SsR 

3 2 b*«£SfcStJi3*i.T&* 0 ;:t, ^2?SSSf? 

K3 2— co^WAW^* 2 0° tt*. #MgF2l« 
JS#r*n(4 1. 3 8^1). fM8 0nnit*5„ i 
it:, *Sb2 Sj»3 2bOlSf*nli3. 0T*»K 
Jp*(4 3 7 nmtiS. £43, S«3 1 co/E#r*n(4 

1. f^lilmmT'^io 

[0 0 7 2] El 1 1 4 -5 K, 12 1 0 co» 2 #E*j! 

jRR3 2 K43V>-CJ4, iSft6 5 0 nm-CSW^0. 

lt^l), jgft 7 8 0 n rafRW$A { l) 0 . 4 b £ o T 
v»* 8 Lt#oT, ^2i£ftji}RI!g3 2(4, r£fi6 5 0 

nm<0^:^igJlL, Y&ft 7 8 0 n mOftOft^fcR** 

[0 0 7 3] 12 1 2 l±#«B©*3 O&lfc0lK*»t&3fc 

1 3(4121 2cO:fc^X*£iffi(-£(t£±i LTW^P 

[0 0 7 4] 12 1 2 (-43V>T, ftf-f X *i£S(4, 5fcfc? 
v 9T y -fmm. 1 0 3 £ 4 O'ft^ v F2 0 Oiffix. 
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ft^bsv? K2 0 0»i*t*U>X7**l*.*o **** 
^77^1 0 3 (4, 1. a , 

4> e-Axyj * * 5, = * -9 v>xe 4*40% 

[0 0 7 5] 121 3 d^-f 4 ■) K„ I' - ITSHP 1 

a (4, ?Sft6 5 0 nmCDU-^t;£am-r-2>l'--- 1 F* r '1' 
Kf-^^l 1, i£«7 8 0 nmCOV-^^mit-f 
Kf?^ 1 2 43 4 0^*4 1 0 nmCO 

[0 0 7 6] ¥^¥#4 (4, «3&«SttK4 5, #"? 
X^t>&£*;f£ (%3jAR) 4 1, «2ttfi9KR4 
2, if^7,-frh*£Z> : &M. (%3iIK) 4 34340 f f&li£ 
ftiitRffll4 4 <D8tJH$i£ *m-fZ„ % 1 tftfta««4 4 
(4, ?&g4 1 0 nmCD^fcRMU iSt*6 5 0 nmCO^fe 
fcjgSU i£«7 8 0 nmC036*Sia-r* o ^2«ftjl 
2RJK4 2 (4, i&ft 6 5 0 nm<D%*%ML. 7 8 0 
nm<076*^-r-S.o l£ 3 StftSiRM 4 5(4, 7 8 
0 nmC93fe££:i-|-i-&o 
20 [0 0 7 7] L7t#oT, 1/-Wt-Kf "^13 
*»?>ai*t$ftJ l t:iftS4 1 0 nm<DU % 1 i£* 

^e>ffilt^n/»:iSft 6 5 0 nmCOU-^f7t(4, 1 
XttK 4 4 4JJ:O f *«4 3 «11U §2SftM4 
2TR*tS*t» »«4 3 454^1tSS^m4 4 

tz&&7 8 0 nmCOU--^(4, »ltSItl44v 
*«4 3, »2&«iiliR!gl4 2434^^4 1 SrJSil 
L, *S3&£SttR4 5-CRIt$^ *«4 1, « 2 «fe 
30 ftS^R4 2, *«4 3*4t;»lS«lKl4 4 =S:f? 

[0 0 7 8] 12 1 2 (Ci3V>T, ^S'»:^-- , f* : f-l 
tjmW^tL^iSft 4 1 0 n mCOU--"f3fe(4, ¥^¥^4 
C0^1i&fi«^R4 4TR*t5il, V 9 5 

trAI*-r*o -?-cOU-^f5 l c:(4, tf- A XT' 1 ; ^ 5 £3 
aU 3'J>-^l^>X6lc4»)¥ : ?f^^^»^^, w 
HlV/X7t:J: ^f-f^i' 1 0 0 K&;ft£4i*o jfc'f 
^?100 ^^40^*4 1 0 nmtO^f 
(4, ^U>X7iiy t 3 , J^-^l/>X642aU 
40 tT_AX7D y ^ 5 (C4 ORIf^tL, *tta»8t^W 

[0 0 7 9] a79^t±SW^4L/c?^ft 
6 5 0 nmOW— ffjtli, ¥ffW4 0|l$iMl 
4 4-CJBW L, *«4 3 ?rit®L> ^2SSiKl4 2 
■CKttZtl. &®L4 3 ZnTf&&L, fflftftSKR4 
4T«U f-AXXV'^SCAWtSo -ecou- 

■9-*7t(4, e-A^y; ^ ^ 5 £i§i§u =>v^-^u> 

U^lOO lC*3t$*t*o Jfcf-f^i' 1 0 0 7>^<0« 
50 ft6 5 0 nmnmrn^t (R»3t) (4, ^P>X 7 434 
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«t •) KttZti. ifc&m&8 i:ASttSo 
[0 0 8 0] ijig-ffcW'-^lif^ 1 afrbmi2*lK®.9: 
7 8 0 nm<Ol/-f*li. 4 W SI 1 ffiftiitiRR 

4 4«U *«4 3, m2i$L&miRm4 2&XV& 
«4 1 £JS$U ^3iKftjl^M4 5tSM5H, 

U mi &*BI#:!&4 4-Cffi$fL, -^^ 5 

youyxnz*. *)3tf-'4 77 i o o tc&jtstiSo 3tr 

4 77 1 0 0#><b<O$ift7 8 0 nmO^§M36 

14, **wi'>*7i3iir3y*--* , »'>*6*»au 
-rs 0 

[oo8i] *m.mw<D%T<< 7 7mm.izi5^x\z, & 

ft 4 1 0 n m©V-f tliW¥«4 1 MI^ 
4 4 -CRIt£*l&<£>K*tl-" tft6 5 0 nm(Ol'-f* 
l±jp^fsp«4<OS*S4 3 $rS®LT^2i^ft^lRM4 2 

tz. &ft7 8 0 nm<OU—*f±itW-nW-^'i<7>m^L4 3 

ti, wy f *«4 i &xv ! mm4 3 *;t®L-cai*t£*i 

So tntzib. &t£4 3£4tfg«4 1 Off** 4 t>*¥ 

?&«4 1 0 nmOV-fW, i£S 6 5 0 nmOV 
-■f7 l &«0*B&i5 J:^*7 8 0 nmCO\s—*f J fc(r) : %3&*: 
—%t.2-£2>Z.hrf-5imt%ho ZtiKS. 9, i£ft4 1 0 
nmOW-f*om SS6 5 0 n m<75 U-^fftOft 

g&^z/ifcft? 8 oou-f*o*»* 3 '^-* l ' :/ 

X 6 i3 J: I- V X 7 Ofttt t -SC $ -£ S - t *»T § 

So -e©^ *«B»8fcJ:0»&it*W£*-&«>W 

t£**t«f|±-rSo 
[0 0 8 2] itz. 3t*aS8 0 4iMM-fe>*K*«4 
1 0 nm01/-f^ 5 0 n m <T> V - -TlttS 4 

*£ft7 8 0 nmOV-fW*" I* *3MSi"*fc* 

[0 0 8 3] HI 1 4 litai 2 454^13 1 3 0>¥trW4 

lIBt^S, *3t, Hll 5I4HI1 4 0gltftMI 
4 4OS:i^<0*ft^ ; S : 'l±5'^EI' r **' 5 «' 
[0 0 8 4] 114 KTjvf 4 ii:, £ 1 $Eftjil#?R4 4 
14, 41WT i O2 14 4 a^iy t 3i<OMgF2l4 

4 4A(OiOAWft*4 8° So #T i 02 14 4 
a <D/S#t* n 14 2 . 7 fab •) , i?*l4 3 3 n mT-&So 
£MgF2R4 4 b©JBMff*Wtl. 3 8f4^SAI± 
6 5nmt*4, «4 3<OW$nl±l. 5 T* 
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[0 0 8 5] HI 5C*tJ:Ti:> *l«*»4f?R4 4 
Hi3V^TI±, &ft4 1 0 nmfSlt$)S { ft0. 9 £: 4: 
•K SS6 5 0 nmfSStfii 5 !!) 0 . 2t^l),tft7 
8 0 nm-eR!*W&0. ltiot^io Lfc^o 
t\ £l j£ftS#?R4 4 14, ifcft4 1 0 nm<D%*B.M 
L, &ft6 5 0 nmOft*»aU i£ft7 8 0 nm<Difc 

[0086] m \ eami 2 axvmi 3 (ow-ftw-tiu 

10 gffffi|2T-3bSo 4fc, Hll 7 14111 6<7?^2iSft3S^R 

[0 0 8 7] II 6 ic^-t J: 9 £2 ^SJltRM 4 2 
14, 4iOT i 02 14 2 a 43 4 3 Jftf>M g F2 14 

2 b*^5i^«SSti.r^s„ i:-e, ^2i£fiS^K 

4 2^(Oyt<0 A#t£i& 3 0° kt4. #T i O2 R4 2 
a <0@iff ^ n 14 2 . 7t*^ f*li5 2 nmti^o 
§MgF2K4 2 b cO/S#T^ n 14 1 . 3 8f*0, f* 
(4 1 0 1 n m-Cat>-&o S«4 1 Offi#H£n 14 1 . 

5-C* 1 ?, JP^(4 1 4 4/im-C*So 
20 [0 0 8 8] HI 1 7 K^-f<fc 7 K, IS 2 SiftiSiRR 4 2 
K*iV>T»4, i^ft6 5 0 nm-CR|}sgjO J #)0. 9i* 
f), i^S7 8 0 nmtSt$^0. 1 &o-CV>S 0 
Lt#oT, S&2i£g«RR4 2J4, «6 5 0 nm« 
jtS'IMU &ft7 8 0 nmOjt^JS^-TS^t^-Ci 

So 

[0 0 8 9] ±1B^ 1 ~?&3<7>#liS£!l<03fc7M ^.^^» 

KiJil/afcf -f ^^Srfflv^Tt iv^o Ell 
8 I4-T7 4 KC«?f ^**0#Jifi*^ K43 
30 ZTf%7'4 7*? S'^tlAi-Cibl.o 
[0 0 9 0] 12 1 8 «£ 9 K, 

S^^tCfflv>e>tvS*7 : '-f 79 3 0 Otc43V>-CI4, * 
«3 0 1 ©*B«K«*IE*K3 0 2*»»*$*tTV» 
So 4*:, #JiSl3t^» K5 0»±Jt»U>X5 liJJ: 
!fS I L (Solid Immersion Lens ; VJ5 K^-va 
5 2Sr«x.4c I/— if3t«*i*»V>X5 1 K 
4 SIL5 2CAWt5o 

[0091] SIL52I4, if7 7^<Dm^\^iz^tt 
SS>l»«^ftS3£O-gB£¥'bU8lJ0 5t'K WBLtz 
40 S I L 5 2rtfcAMLfcl'— yftOft&tt 

S-T^o 

[0092] SIL52 0®flfs££ nil, ^^t?^ 
U— A i:1"S t, SIL5 2tCU-f* 
C0?^ftl4 A/n t i<07t*, SIL5 2<7?mM® 

(CjSttS I/— tf*0^#?» bS»4, ^WX5 1 K4 

[0 0 9 3] S I L 5 2 «rW»L.fcU— Ffcli. 
ICdiS t|ft/7n<0^^^ hSt^MSo L-^L, SIL5 

50 2<nmimfrh<nfem t ^-*fJt<nWL&<n 1/4 ix- 
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(fcl'o 0 nmJSLT) Ottl, t4b%-77-f-fl'K 
«J*rtKiJV»-C»i, U — iP5fc>i* S I L 5 2rttH EttfC 

?fciDfl?*i4o i/t*?-fc> hjfcO**? 

1 J: h@<9 1/ni:/h£ 

4o 

[0094] 0 1 9 fi0 1 8 0*±3B#^ » K 5 0 K 
fflv^^L-J) S I LW-ft&tOW^r^-f 0T$>4 O 10 
[0095] 019 (a) <9 S I L 8 1 ti> lStJ-¥-3$*K 

Ra#c<0£!g&8 2 4-fHx.4 0 £bSB 8 2 (?)TlOt'tt S 
IL8 1 o^fficDTJjgBiOHOlESiRli. Sfcffi 
|WICtcl3:5g£ft4o -?-*UwJ:»K ^ffilcSElwAWbst 

IL8 1tM±, M8 2©TI^-f*ClliMIi4 
4„ 

[0096] iOSIL8 1^fv^i:, d£B8 2 
^<7)7fe«t-^-li-'&- tCi 'K S I L 8 1 <D%M& 20 

[0097] 019 (b) ©SIL83I1, »fl-3*ffi« 
<OJi®:fciU f &RSST^#?>T®£*-t-4o SIL83 
OTM^^^SPS 4 W^-ktS*ffi <S>:ilgBi<0 PTOSES! R 

tcStt^AW L/cU-'f jfe**TM<0tf*SB8 4 O^'kl- 
*:ff;£:h.4 0 :<0S I L 8 3T*tt, Tffi^4'*gB8 4 

[0 0 9 8] iOSILSSiffiv^t, TffiW^Sf 30 
8 4 fcafc^OSfcttK-^fc-** £ K i ^ SIL83 

[0099] 019 (c) «SIL8 5li> 
Rte*fc<0E]§B8 6 i^-t 4 C C3SB 8 6 (DfeMO^'i-blS. 

g&8 6 O/gffiOtf'kK**^*^ -OSIL85f 

ti % cases 6 oj&wtfi'-yyttommmt &4o <° 

[0100] i<DSIL85£fflv>4t, CDSB 8 6 
4£%k<D%MK&*>-&&Z t IZ± *) , S I L 8 5 <D%M& 

[0®©fS#4SiW] 

[0i] *§&m<D%i <r>%mm~&w>3t7' 4 

[H12] 0 1 <DytT4 ?.<?mW.K&ftb3E.b LT^FfTT 
[03] 0 1 iaxr/m2 <0¥fif«i:i3tt*^ 1 r&ftiS so 



ftffl2 0 0 0-9 9 9 8 3 
18 

am <vmf& © -m z m-t tias « wf ® 0 -c * 4 . 

[0 4] H3«»l*fta«5K<ORW*»*««#tt* 
^i~0-C&4 o " 

[0 5] &«7 8 0 nm©V-f*!!l { ¥Mt2iit 
* * IC^-T 4 &® JRM © v 5 a b - -> a > IS* £ ^ 

•fmx-$>bo 

[0 6] *5&WO*2 0*Jt«l»C*»t**r , 'f ^^*« 
[0 7] m&<D%r-i A?giW.lz3$l l 1rb±t LT¥*t¥ 
[0 8] H6*SJ:0 f H7O¥fi ls l E «t-^»t4*l*«a 
[HI9] H8©*n««ai*U^RIt*©«*H&*m* 
[010] 06^3^(^07 «>WHKK *3 It 4^2 ifcft 
[0 1 1] 01 0O*2iK«a«il<ORW*O*ft4Kff 
[01 2] *§I^W^3<D|litt?IJlCiJtt4*7'-<^i5'^ 

««o«tB&««S; £ ^1-^^:0 -e * 4 o 

[0 13] 0 1 2 <0*T'-f X*3ttmz&*fb£.b UT? 
*t¥«©1«$; % ^-r «S:0 "C £ 4 „ 
[0 14] 0 1 2is«fcU f 0 1 3tf>¥fi :3 F«CiS»t4#l 

[015] 014 1 ifcft^RJ&ORW^igigfl^ 
14*^-T0T-*4o 
[0 16] 0 1 2 £ <£ t>*0 1 3<0^ : fT s p«twi3tt4^2 

fe&mmm<r>&&L<o-m * ^-j-stsswKr ® h-c* 4 0 

[01 7] 0 1 6 0*2ife«ajl?ilOK»!pO«[ft<R«: 
ttSr^1-0T-ab4 o 
[018] -T7>f KBI«Mi#S;©*-tJSl*^ 

[0 19] j?Jt&bfc^ v Kicfflv»e,n.4 S I L(Di&<D 
^JS-^i"0"C*4 o 

[020] se*^*^^ ^^*«©«*ai«*r*'rst5S: 

0-C£>4o 

[02 1] 02 OCO^T'-T ^^SBlci3tt4#S^l--- 
[EI22] 02 QOitT'-i X^^filCi3lt4^ t5X h 

v -t* 1 j x a i= .t if it 1 ®, m « * ^ i- m -v $> 4 . 

1 . 1 a y*^- 
2, 3, 4 W-ffW-fa 

5 kf— A^yj 7 ^ 

6 3'J>-^U>X 

7, 51 n^ouyX 

8 ^t^ffifl 

11, 12, 13 U— 9*^*- 
21, 23, 3 1, 33, 41, 43 

2 4,3 4,4 4 £ 1 r&gigtfJK 



(11) 



«BB 20O0-99983 
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22,32,42 m2 ifcttMiRffil 

4 5 #3**SMRK , 

5 0 #JlS#¥^ V K 

[01 ] 



* 5 2 , ( 8 1', 8 3, 85 
101, 10 2, 10 3 

* 2 0 0 #m*>vv 



[12] 
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S I L 



[■5] 




24(650niR. 7B0mT) 

" 3 22C7S0n«IO 
21 




-0L2 -0.1 0 0.1 0.2 

L,— tf^-r*— K<Dtt« <mm> 



[04] 



[H3] 



\30" 



T 1 O9 Cn=2. T JP»52nm) 


^24a' 


MgFj (n=1. 38 »1 01 nm) 


^-24b 


T I 0 2 (52nm) 


^_24» 


MgP 2 C1 01 nm) 


^24b ► 


T I Ot (52nm) 


.— 24a 


M*Ff (101 nm) 


—-24b 


T IO ? (B2nm) 


24« J 


M(n=1. 5> 


— -1! 




400 600 600 
JSft (nm) 



1 2] 



[B6] 





17] 

34C650n*50»R, 7«0r»T) 

32<650mT, 7B0n»6WfO 
31 




(12) 



2 0 00-999 



[HI 8] 



[0 9 1 



\3<T 

_3l 



T I Og (n = 2. 



MgF 2 Cn = 1. 



7 nm> 
38 idSOnm) 



T I Q 2 C<41 nm> 



MgF} (8Qnm) 



T IP; (4 1nm) 



Mg F 2 (8Qnm) 



T I O; (41nm) 



MgF; (8Qnm) 



T IO2 CA1 nm) 



Cn=1. 5) 



-34a 
-34b 
-34a 
-34b 

-34b 

-34a 
-34b 
-34a 
-33 



34 




(nm) 



[mi 0] 



S b2S3 (n=3. 0 *^37nrrO 



M B F 2 (n = 1. 36 H^8Qnm) 



Sb?S} (37nm) 



MgF? (8Qnm) 



Sb2S9 (37nm) 



MgF; (80nm) 



SbgSj C37nm) 



Mg F2 <8Qnm) 



Cn = 1. 5) 



-32b 
-B2a 
-32b 
-32a 
-32b 
-32a 
-32b 
-32a 
-11 



32 



1 1] 




BOO 900 



1 4] 



1 3] 




44C410nnM50n»T. 780naT) 



42C650n^7IOn«n 



45C7S0(nafi> 



T1Q 2 Cn = 2. 7 »»33nm) 



MgF; Cn = 1. 38 



ff^6 6nm) 



T I C33nm) 



MgF? (65nm) 



T I Q ? C33nm> 



MgF; C65nmD 



T 1 Q ? (33nm) 



ftffi Cn = 1. 5) 



-44a ] 

-44b 

-44a 

-44b 

-44a 

-44b 

-44a 

-43 



44 



(13) 



&m 2000-99983 



[mi 5] 




600 
i£« (nm) 





[Ell 6] 


\30" 




T i O2 Cn = a. 


T Ji»52nm) 


Mff (n=1 . 


38 S»101nm) 


T I0 2 (52nm) 


M«Fj (1 01 nm) 


T I 0 2 (5 2nm) 


M*F 2 C1 01 nm) 


T 1 Q 2 (52nm) 


S« Cn = 


= 1. 5) 



-42a 
-42b 

-42b 

-42b 
-42a 
-41 



42 



[0 17] 



[0 18] 




300 



T 

400 



-I 1 ' I 

500 600 700 

2&S (nm) 



[021] 



1 

\ 





Cc) 



